LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
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Windward Environmental, LLC November 24, 2020
200 West Mercer Street, Suite 401

Seattle, WA 98119

ATTN: Amara Vandervort

amarav@windwardenv.com

SUBJECT: Revised Duwamish AOC4, Data Validation
Dear Ms. Vandervort,
Enclosed are the revised validation reports for the fractions listed below. These SDGs were received

on November 4, 2020. Attachment 1 is a summary of the samples that were reviewed for each
analysis.

LDC Project #49590 RV1:

SDG # Fraction

2010181, 2010192, 2010211 Semivolatiles, Hexachlorobenzene, Polychlorinated
2010216, 2010226, 2010233 Biphenyls, Metals, Wet Chemistry, Polychlorinated
2010239 Dioxins/Dibenzofurans

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

° Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial Design
of Upper Reach: Pre-Design Investigation; May 2020

° USEPA National Functional Guidelines for Organic Superfund Methods Data Review;
January 2017

° USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review;
January 2017

° USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update lIA, August 1993; update I, September 1994; update 1B, January 1995;
update lll, December 1996; update IlIA, April 1998; 11IB, November 2004; update 1V,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.
Sincerely,

F=t g

Pei Geng
pgeng@lab-data.com
Project Manager/Senior Chemist
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2 WEEK TAT

Attachment 1

Stage 2B/4 (client Select) EDD

LDC #49590 (Windward Environmental, LLC - Seattle WA / Duwamish AOC4)

(3) SVOA 1) Metals Total

DATE | DATE | SVOA | (8270E | Pest PCBs | Metals | (6020A- Hg Dioxins [ TOC | Solids

| DC SDG# REC'D | DUE |(8270E)| -SIM) | (8081B) | (8082A) | (6020A) |UCT-KED)|(7471B) | (1613B) | (9060A) | (2540G)
Matrix: Water/Sediment WIS |]W]|]S|W]S|W|]S|W]S|W S |W|S|wW]S|W]S]|W]|S WJlS |[W[S]|W]S |[W W | S

A 2010181 11/04/20§11/18/201 0 | 7 J O |4 |0 ] 2 | 0 J20J 0 |2 | O 2 ]J]oJ]3]Jo]|]5]01]20)0]20

B 2010192 11/04/20§11/18/201 0 | 2 JO J 2 | - } - | O |19} - | - 0 2 ]J]oJ]1]0]6]0]J20)0 |20

C 2010211 11/04/20§11/18/201 0 | 2 } - | - | - 1 - | O |20} - | - - - 0|4]10]6]0]J20]0]20

D 2010216 11/04/20§11/18/20] 0 | 1 | O OJ1]0]J19}]0]1 0 3 ]J]oJ]3]-]-]01]19]J0]19

E 2010226 11/04/20§11/18/20] - | - J O |14 ] - 1 - | O | 6 ] - | - 0 1 -|-10]3]0}7]0]S

F 2010233 11/04/20]11/18/20] - | - | O -]l -f[{o]18])] - |- 0 3 -|-10]6]0]18]0 |18

G 2010239 11/04/20§11/18/20 0 | 1 JO | 4 | - ] - | O [14]0 ]3] O 4 |]0o]3]J0}|J4|0]J15])0 |15
[otal JIPG 0 [13J]0]36|0]3]0]J116]0 |6 ] 0 15 ] 0 |14] 0 |30] 0 |119] O {120 ojJojofojojJoj]o 0 |479

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPs
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LDC Report# 49590A2a

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Duwamish AOC4
November 16, 2020
Semivolatiles
Stage 4

Analytical Resources, Inc.

Sample Delivery Group (SDG): 2010181

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS384 2010181-01 Sediment 06/29/20
LDW20-SS384DL 2010181-01DL Sediment 06/29/20
LDW20-SS385 2010181-02 Sediment 06/29/20
LDW20-SS267 2010181-09 Sediment 06/30/20
LDW20-SS260 2010181-10 Sediment 06/30/20
LDW20-SS229 2010181-13 Sediment 06/30/20
LDW20-SS227 2010181-14 Sediment 06/30/20
LDW20-SS384MS 2010181-01MS Sediment 06/29/20
LDW20-SS384MSD 2010181-01MSD Sediment 06/29/20
LDW20-SS267MS 2010181-09MS Sediment 06/30/20
LDW20-SS267MSD 2010181-09MSD Sediment 06/30/20
LDW20-SS229MS 2010181-13MS Sediment 06/30/20
LDW20-SS229MSD 2010181-13MSD Sediment 06/30/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E

All sample results were subjected to Stage 4 data validation, which is comprised of the
quality control (QC) summary forms as well as the raw data, to confirm sample
guantitation and identification.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

) (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:

Associated
Date Compound %D Samples Flag AorP
10/06/20 Indeno(1,2,3-cd)pyrene 29.2 LDW20-SS384 J (all detects) A
Dibenzo(a,h)anthracene 23.7 LDW20-SS385 J (all detects)
Benzo(g,h,i)perylene 37.2 J (all detects)

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:
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Extraction Associated
Blank ID Date Compound Concentration Samples
BIJ0046-BLK1 10/02/20 Benzofluoranthenes, total 11.7 ug/Kg LDW20-SS229

LDW20-S8227

Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
than the concentrations found in the associated laboratory blanks with the following
exceptions:

Sample

Compound

Reported
Concentration

Modified Final
Concentration

LDW20-8S5229

Benzofluoranthenes, total

11.6 ug/Kg

11.6U ug/Kg

VL. Field Blanks

No field blanks were identified in this SDG.

VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits with the following exceptions:

Terphenyl-d14

22.4 (37-120)

Affected
Sample Surrogate %R (Limits) Compound Flag AorP
LDW20-SS385 Nitrobenzene-d5 28.1 (30-120) | All compounds J (all detects) P

UJ (all non-detects)

VIIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Benzo(g,h,i)perylene

Benzofluoranthenes, total

-76.1 (30-160)
-178 (42-120)
-77.1 (42-123)
-114 (38-126)

-73.1 (30-160)
174 (42-120)
715 (42-123)
-117 (38-126)

Spike ID MS (%R) MSD (%R)

(Associated Samples) Compound (Limits) (Limits) Flag _ AorP
LDW20-SS384MS/MSD | Naphthalene -44.0 (43-120) -42.7 (43-120) J (all detects) A
(LDW20-SS384 2-Methylnaphthalene 11.6 (43-120) 13.4 (43-120) J (all detects)
LDW20-SS384DL) Acenaphthene -14.8 (45-120) -10.6 (45-120) J (all detects)

Fluorene -11.3 (45-120) -6.82 (45-120) J (all detects)
Anthracene -54.3 (45-120) -52.2 (45-120) J (all detects)
Benzo(a)anthracene -149 (49-120) -151 (49-120) J (all detects)
Chrysene -180 (47-120) -194 (47-120) J (all detects)

J (all detects)
J (all detects)
J (all detects)
J (all detects)
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For LDW20-SS384MS/MSD, no data were qualified for phenanthrene, fluoranthene,
and pyrene percent recoveries (%R) outside the QC limits since the parent sample
results were greater than 4X the spike concentration.

Relative percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits with the following exceptions:

Associated
LCS ID Compound %R (Limits) Samples Flag AorP
BIJ0031-BS1 Indeno(1,2,3-cd)pyrene 143 (42-123) | LDW20-SS384 J (all detects) P
Dibenzo(a,h)anthracene 136 (30-133) | LDW20-SS384DL J (all detects)

LDW20-SS385

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XlI. Internal Standards

All internal standard areas and retention times were within QC limits.
XIl. Compound Quantitation

All compound quantitations were within validation criteria.

XIIl. Target Compound ldentifications

All target compound identifications were within validation criteria.
XIV. System Performance

The system performance was acceptable.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

In the case where more than one result was reported for an individual sample, the least
technically acceptable results were deemed not reportable as follows:
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Sample Compound Reason Flag AorP
LDW20-SS384 Phenanthrene Results exceeded calibration Not reportable -
Fluoranthene range.
Pyrene

LDW20-SS384DL

All compounds except
Phenanthrene

Results from undiluted analyses

were more usable.

Not reportable

Fluoranthene
Pyrene

Due to continuing calibration %D, surrogate %R, MS/MSD %R, and LCS %R, data were
qualified as estimated in two samples.

Due to laboratory blank contamination, data were qualified as not detected in one
sample.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4

Semivolatiles - Data Qualification Summary - SDG 2010181

LDW20-SS385

Dibenzo(a,h)anthracene

J (all detects)

Sample Compound Flag _ AorP Reason
LDW20-SS384 Indeno(1,2,3-cd)pyrene J (all detects) A Continuing calibration
LDW20-SS385 Dibenzo(a,h)anthracene J (all detects) (%D)

Benzo(g,h,i)perylene J (all detects)
LDW20-SS385 All compounds J (all detects) P Surrogates (%R)
UJ (all non-detects)
LDW20-SS384 Naphthalene J (all detects) A Matrix spike/Matrix spike
2-Methylnaphthalene J (all detects) duplicate (%R) )
Acenaphthene J (all detects)
Fluorene J (all detects)
Anthracene J (all detects)
Benzo(a)anthracene J (all detects)
Chrysene J (all detects)
Benzofluoranthenes, total J (all detects)
Benzo(a)pyrene J (all detects)
Indeno(1,2,3-cd)pyrene J (all detects)
Benzo(g,h,i)perylene J (all detects)
LDW20-SS384 Indeno(1,2,3-cd)pyrene J (all detects) P Laboratory control samples

(%R)

LDW20-5S384

Phenanthrene
Fluoranthene
Pyrene

Not reportable

Overall assessment of
data

LDW20-SS384DL

All compounds except

Not reportable

Overall assessment of

Phenanthrene data

Fluoranthene

Pyrene
Duwamish AOC4
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 2010181

Modified Final
Sample Compound Concentration A orP
LDW20-S5229 Benzofluoranthenes, total 11.6U ug/Kg A

Duwamish AOC4

Semivolatiles - Field Blank Data Qualification Summary - SDG 2010181

No Sample Data Qualified in this SDG
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LDC #:__49590A2a

SDG #:__2010181
Laboratory:_Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET

Stage 4

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E)

Date: /72,
Page:_/of /_

Reviewer:

2nd Reviewer:_ A

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation A

l. Sample receipt/Technical holding times

Il. | GC/MS Instrument performance check

HI. Initial calibration/ICV

P~

Asrte=07 .

/(=300

Continuing calibration

7

V. Laboratory Blanks

=V 127%

VI. | Field blanks

VII. | Surrogate spikes ]

VIII. | Matrix spike/Matrix spike duplicates

IX. | Laboratory control samples / == / [

X. Field duplicates

VAR INNENN

Xl. | Internal standards

XIl. | Compound quantitation RL/LOQ/LODs

Xlll. | Target compound identification

XIV. | System performance

XV. | Overall assessment of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 J | LDW20-SS384 2010181-01 Sediment 06/29/20
2 ’ LDW20-SS384DL 2010181-01DL Sediment 06/29/20
3 ’ LDW20-SS385 2010181-02 Sediment 06/29/20
4 2 | LDW20-55267 Al '4“ 2010181-09 Sediment 06/30/20
5 ] LDW20-SS260 2010181-10 Sediment 06/30/20
6 77 LDW20-SS229 2010181-13 Sediment 06/30/20
7 ? LDW20-SS227 2010181-14 Sediment 06/30/20
8 LDW20-SS384MS 2010181-01MS Sediment 06/29/20
9 LDW20-SS384MSD 2010181-01MSD Sediment 06/29/20
10 | LDW20-SS267MS 2010181-09MS Sediment 06/30/20
14— ’IﬁVéO-88267MSD 2010181-09MSD Sediment 06/30/20
12 /| LDW20-SS229MS 2010181-13MS Sediment 06/30/20
137 LDW20-SS229MSD 2010181-13MSD Sediment 06/30/20
14 BTl . 2250109 Blloots
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LDC #AF7 = ex

Method: Semivolatiles (EPA SW 846 Method 8270D)

VALIDATION FINDINGS CHECKLIST

Page:_) of 2
Reviewer:

Yal'dation Area

’Yes

I. Technical holding times __

No

NA

Findingleomments

Were all technical holding times met?

Was cooler temperature cntena met'7

N

II. GC/MS. nstrument performance check

Were the DFTPP performance results reviewed and found to be within the specified
criteria?

W\

rWere all samples analyzed Wlthll"l the 12 hour clock criteria?

llla. Inltlal calrbratlon s

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) < 20% and relative response
factors (RRF) within method criteria?

N

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve
l" t acc J)tance cnterla of > 0. 990'?

,IlIb Inltlal Calrbratlon Venflcatlon

Was an initial calibration verification standard analyzed after each initial calibration
for each instrument?

Were aII percent dlfferences (% ) < 30%?

IV Contmumg callbratron

N

Was a continuing calibration standard analyzed at least once every 12 hours for
each instrument?

Were all percent differences (%D) < 20% and relative response factors (RRF) within
method crltena?

V Laboratory Blanks

Was a laboratory blank associated with every sample in this SDG?

Was a laboratory blank analyzed at least once every 12 hours for each matrix and
concentration?

Was there contamination in the laboratory blanks? If yes, please see the blanks

ANAN

valrdatlon fi ndmgs worksheet

VI Fleld blanks

Were field blanks were identified in this SDG?

Were target compounds detected in the field blanks?

VI Surrogate spikes

Were all surrogate percent recovery (%R) within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a
reanalysis performed to confirm %R?

AWAN

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to
conﬁrm %R ?

VIII Matrlx splke/Matnx sprke duplrcates

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? l / |

Level IV Checklist_8270D_rev02.wpd



LDC #: = VALIDATION FINDINGS CHECKLIST Page:>-of—=.
Reviewer:

Validation Area Yes | No | NA Findings/Comments

Were the MS/MSD percent recoveries (%R) and the relative percent differences /
(RPD) wrthln the QC Ilmrts'7

’IX vLaboratory control samples

Was an LCS analyzed per extraction batch? /

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within /

eQC imits? _

X. Field duplrcates

Were field duplicate pairs identified in this SDG?

Were target compounds detected in the field duplicates?

XI. lhtet’h'al standards

Were internal standard area counts within -50% to +100% of the associated
calibration standard?

Were retentlon tlmes wrthln + 30 seconds of the assocnated callbratron standard?

XII Compound quantrtatron

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs?

Were the correct internal standard (IS), quantitation ion and relative response factor
(RRF) used to quantitate the compound?

MNINENN

Were compound quantitation and RLs adjusted to reflect all sample dilutions and
dry welght factors appllcable to Ievel 1V validation? J

XIII. Tarjcgt compound ldentlfrcatlon

Were relative retention times (RRT's) within + 0.06 RRT units of the standard?

Did compound spectra meet specified EPA "Functional Guidelines” criteria?

Were chromatogLram peaks verlf ed and accounted for'?

XIV System performance i

System performance was found to be acceptable

XV Overall assessment of data

SN .\\\‘ﬂ :

Overall assessment of data was found to be acceptable.

Level IV Checklist_8270D_rev02.wpd



METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA. Dibenzothiophene

A1.Dibenz(a,h)+(a,c)anthracene

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3"-Dichlorobenzidine

BBBB. Benzo(a)fluoranthene

B1.Benzo(j)fluoranthene

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)anthracene

CCCC. Benzo(b)fluorene

C1.Benzo(b)naphtho(2,1-d)thiophene

D. 1,3-Dichlorobenzene DD. Acenaphthylene DDD. Chrysene DDDD. cis/trans-Decalin D1.
E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1.
F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1.
G. 2-Methyiphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1.
H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1.
I. 4-Methylphenol II. 4-Nitrophenol 1ll. Benzo(a)pyrene 1l. 1,4-Dioxane 1.

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1.

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1.
L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1.

M. Isophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1.
N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1.
0. 2,4-Dimethyiphenol 00. 4-Nitroaniline 00O0. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine O1.
P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1.
Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1.
R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1.
S. Naphthalene SS. Hexachlorobenzene SS8S. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) | S1.
T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methyinaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1.
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU. 2,3,4,6-Tetrachlorophenol u1.
V. 4-Chlor;:-3-methylphenol VV. Anthracene VVV.Benzonaphthothiophene VVWV. 1,2,4,6-Tetrachlorobenzene V1.
W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW. Chrysene/Triphenylene wWi1.
X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX.Benzo(j)+(k)fluoranthene X1.
Y. 2,4,6-Trichlorophenol YY. Fiuoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. Naphthobenzophiophene Y1.
Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene 7772 Benzofluoranthenes, Total Z1.
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Loc #BEA=A

METHOD: GC/MS BNA (EPA SW 846 Method 8270D)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Pa e:_[of_[_
g o=

Reviewer:

N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
/A Were percent differences (%D) <20 % and relative response factors (RRF) within the method criteria?
Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples Qualifications
/o/g/w NTiapofad] -] o292 ity 2 5T AN S
7 i< =227 (fter ) Z
LLL =7.= .

4
v
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LDC #ALTRL=R

VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: GC/MS BNA (EPA SW 846 Method 8270D)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Was a method blank analyzed for each matrix?

Was a method blank analyzed for each concentration preparation level?
Was a method blank associated with every sample?

N N/A Was the blank contaminated? If yes, pleasg sTe qualification below.
-

Blank extractiomdate: [ﬂaaﬂ Blank analysis date: 0
Conc. units: B

Page:__ [fof /
Reviewer: k

2ad-Reviewer ————

_ Associated Samples: &e- Z
Compound II Blank ID "

Sample Identification

&

222> UT =y

Blank extraction date: Blank analysis date:
Conc. units: Associated Samples:
Compound " Blank ID

Sample Identification
1

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other contaminants

within five times the method blank concentration were also qualified as not detected, "U".

Rl ANKR?2 28N



LDC #;ﬁf_ﬁﬂf(z" VALIDATION FINDINGS WORKSHEET Page:._ [of |

Surrogate Recovery Reviewer, S
METHOD: GC/MS BNA (EPA SW 846 Method 8270D)

Plegse see qualification below for all questions answered "N". Not applicable questions are identified as "N/A".

Were percent recoveries (%R) for surrogates within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R?
If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

# Date Sample ID Surrogate %R (Limits) . Qualifications
= (Mt \B= =7 20120 AN
= =>4 (ZT-1=2 ) )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( _)
( )
_( )

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

(NBZ) = Nitrobenzene-d5 (2FP)= 2-Fluorophenol

(FBP) = 2-Fluorobiphenyl (TBP) = 2,4,6-Tribromophenol

(TPH) = Terphenyl-d14 (2CP) = 2-Chlorophenol-d4

(PHL) = Phenol-d5 (DCB) = 1,2-Dichlorobenzene-d4

QIR 28N
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VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

METHOD: GC/MS BNA (EPA SW 846 Method 8270D)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

(ZQ N N/A

MS/MSD. Soil / Water.

Page: of_L
g _th-

Reviewer:

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated

(®N NA Was a MS/MSD analyzed every 20 samples of each matrix?
Y@/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?
# MS/MSD ID Compound %R (Tismits) %R n(nl.sir?ﬁts) RPD (Limits) Associated Samples Qualifications
3/ = ~442 B3H=20)|-4=T 43420 ( 1> AB) | D
4 W e § s+ | ( ) -
o FE |43 4542) [—(0. & 45=D) ( )
NN |12 ) )]=£3> ¢ | » ( )
VY 54,3 ds-l=0) [-52=2 ([ ) ( )
ccc e e ot A e 24 K U2 O o ( )
pED %> 120 |- 194 “47H=D) ( )
z222 6! e |-13! (%18 ( )
L[] |78 2-Po) [T+ _A24=20 ( )
YN T 2R3 [-TIS y2-R3 ( ) ]
e 435 ( ) ( ) )
Lls ~14 R |T  3-=b ( ) 1A A
uy Y22l 2B ouf ( ) ( ) NR >4 x
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( __) ( ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) o ) ( )

MSD 28D
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VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

METHOD: GC/MS BNA (EPA SW 846 Method 8270D)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page: _(_of _/
(- S

Reviewer:

/A Was a LCS required?
/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?
LCS LCSD
# Date LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
Bryoral-Bel | L] |42 Gl ( ) ( ) [1-2. P> (dofz) o
e | 13£ 3p3> ( ) ( ) V-

( ) ( ) ( ) )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) { ) |

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) { (G )

I CSICSN 28D
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LDC #M?ﬂ VALIDATION FINDINGS WORKSHEET Page: _/of /_
Overall Assessment of Data Reviewer: (2—

METHOD: GC/MS SVOA (EPA SW 846 Method 8270C)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

N/A Was the overall quality and usability of the data acceptable?

# Date Sample ID Compound Finding Qualifications
i Ul Y2z > =l wm/aﬁ JA‘R/%G

2 Al gt wl  YY. 22

Comments:

OVR.28



LDC #: 49590A2a

VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification

METHOD: GC/MS SVOC (EPA SW 846 Method 8270D)

Page:_1 of 1 _

Reviewer:_ PG

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following
calculations:

RRF = (A)(Ci)/(A:)Cy)
average RRF = sum of the RRFs/number of standards

%RSD = 100 * (S/X)

A, = Area of compound,

C, = Concentration of compound,
S = Standard deviation of the RRFs,

A, = Area of associated internal standard

C, = Concentration of internal standard
X = Mean of the RRFs

L__Reported | _Recalculated l_Reported | Recalculated Il _Reported | Recalculated |
Calibration RRF RRF Average RRF | Average RRF %RSD %RSD
# Standard ID Date Compound (Reference Internal Standard) ( 5 std) (5 std) (initial) ~ (initial)
1 ICAL 9/19/20 Phenol (1st internal standard) 2.007806 2.007806 2.021015 2.021015 7.6 7.6
Naphthalene (2nd internal standard) 1.056825 1.056825 1.037038 1.037038 2.8 2.8
Fluorene (3rd internal standard) 1.64294 1.64294 1.625994 1.625994 8.2 8.2
Phenanthrene (4th internal standard) 1.091517 1.091517 1.054805 1.054805 2.6 2.6
Chrysene (4th internal standard 1.2920762 1.292076 1.24404 1.24404 2.7 2.7
Bis(2-ethylhexyl)phthalate (5th internal standard) 0.5831874 0.5831874 0.565477 0.565477 4.6 4.6
Benzo(g.h.i) pervlene (6th internal standard) I 0.8346341 0.834634 0.8571136 | 0.8571136 _5.1 51 |
ICAL 10/13/20 Naphthalene (2nd internal standard)
Fluorene (3rd internal standard)
Phenanthrene (4th internal standard)
Butylbenzylphthalate (5th internal standard) 0.5846178 0.5846178 0.5956702 0.5956702 7.8 7.8
w\lmr\e (6th internal standard)
3 Phenol (1st internal standard)
Naphthalene (2nd internal standard)
Fluorene (3rd internal standard)
Phenanthrene (4th internal standard) |
Bis(2-ethylhexyl)phthalate (5th internal standard)
Benzo(a)pyrene (6th internal standard)

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated

results.




LDC #: 49590A2a

VALIDATION FINDINGS WORKSHEET
Continuing Calibration Results Verification

METHOD: GC/MS SVOCs (EPA SW 846 Method 8270D)

Page:_1 of 1

Reviewer: PG

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds
identified below using the following calculation:

% Difference = 100 * (ave. RRF - RRF)/ave. RRF

RRF = (AJ(C)/(A)C)

Where: ave. RRF = initial calibration average RRF

RRF = continuing calibration RRF

A, = Area of compound,

C, = Concentration of compound,

A, = Area of associated internal standard

C, = Concentration of internal standard

L__Reparted _{l__Recalculated _Il____Reported 1 _Recalculated |
Calibration Compound (Reference Internal Standard) Average RRF RRF RRF %D %D
# Standard ID Date (initial) (CC) (CC)
1 NT1020100604 10/6/20 Phenol (1st internal standard)
Naphthalene (2nd internal standard) 1.037038 1.0535790 1.0535790 1.6 1.6
Fluorene (3rd internal standard) 1.625994 1.6146230 1.6146230 0.7 0.7
Phenanthrene (4th internal standard) 1.054805 1.0672160 1.0672160 1.2 1.2
Chrysene (4th internal standard) 1.24404 1.2519030 1.2519030 0.6 0.6
Benzo(g,h.i)perylene (6th internal standard) 0.8571136 1.1721560 1.1721556 37.2 36.8
2 NT1020100802 10/8/20 Phenol (1st internal standard) 2.021015 2.0574620 2.0574620 1.8 1.8
Naphthalene (2nd internal standard) 1.037038 1.0567110 1.0567106 1.9 1.9
Fluorene (3rd internal standard) 1.625994 1.5559960 1.5559960 4.3 4.3
Phenanthrene (4th internal standard) 1.054805 1.0484750 1.0484746 0.6 0.6
Chrysene (4th internal standard) 1.24404 1.2458130 1.2458129 0.1 0.1
Bis(2-ethylhexyl)phthalate (5th internal standard) 0.565477 0.5325410 0.5325410 5.8 5.8
Benzo(g,h,i) perylene (6th internal standard) 0.8571136 0.8916706 0.8916705 4.3 4.0
NT1020101314 10/13/20 2,4-Dimethylphenol(2nd internal standard)
Fluorene (3rd internal standard)
Anthracene (4th internal standard)
Butylbenzylphthalate (5th internal standard) 0.5956702 0.5787982 0.5787982 2.8 2.8
Benzo(g,h,i)perylene (6th internal standard)

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the

recalculated results.

AQRANA2a O\ wind
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Surrogate Results Verification Reviewer:
METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D)
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:
% Recovery: SF/SS * 100 Where: SF = Surrogate Found
SS = Surrogate Spiked
Sample ID: é
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5 A & = 3.2 | 7‘2 /éI 554-
2-Fluorobipheny! J 3 54354 47-} s '7,5
Terphenyl-d14 J/ 3.2[ o< 7 - 54. —
» 5 27048 | 2./ 25
2-Fluorophenol ] D:T/‘f_r T = —2 %—2
2,4,6-Tribromophenol / _‘4 4 8éFaé 592. > S =
2-Chlorophenol-d4 7/ 3 4007 ? Af. Z4 4'5' 4
. 8' . s Y]
1,2-Dichlorobenzene-d4 (6_ '& 3.’2 é TT/ é K= b; -4‘
/
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4

SURRCALC.wpd



LDC #-{f%zd{?ﬂ VALIDATION FINDINGS WORKSHEET Page: _éof _L
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:

METHOD: GC/MS SVOA (EPA SW 846 Method 82702)

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below
using the following calculation:

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration SC = Sample concentation
SA = Spike added

RPD =] MSC - MSC | * 2/(MSC + MSDC) MSC = Matrix spike concentration MSDC = Matrix spike duplicate concentration
MS/MSD samples: __ |2/

Spike Sample Spiked Sample L_Matrix Spike Duplicate MS/MSD
d Concefitration Concerjtration
Compound ( ) ) Percent Recovery Percent Recovery RPD

|__msp - Ms msp || Reported | Recale || Reported | Recalc | £%=J
Phenol 2 =0 Nb =522 =04 é‘i'} é‘l l 5% 4 592 J‘F

N-Nitroso-di-n-propylamine

4-Chloro-3-methylphenol

Acenaphthene i/ J/ '\( D 4>S 4'7 g 35: l Zs,a %/ $.U 0 . & ’ @

Pentachlorophenol

pyrone | Y gt 936 |H4 =2 s |92 | 909 | 839 | 82>

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0%
of the recalculated results.




LDC #AqZHA=2A VALIDATION FINDINGS WORKSHEET Page:_) of [
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:_( 3

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D)

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
compounds identified below using the following calculation:

% Recovery = 100 * (SC/SA) Where: SSC = Spike concentration
SA = Spike added

RPD =1LCSC - LCSDC | * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration

LCS/LCSD samples: BrY0=2(—BS/

Spike Spike LCS Lcsh LCSA CsSn
Adgded Concepgration
( =) ( () Percent Recovery Percent Recovery RPD
TI LCS 1CSD LCS LCSD —Reported Recalc —Reparted Recalc Reported 1 Recalculated

Phenol

N-Nitroso-di-n-propylamine

4-Chloro-3-methylphenol

Acenaphthene 5”0 ﬂ)& 42!‘2 @ g? 384

Pentachlorophenol

2o | |aat V| 437 | 483

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported
results do not agree within 10.0% of the recalculated results.
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VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

METHOD: GC/MS BNA (EPA SW 846 Method 8270D)

N/A
YAN _N/A

Were all reported results recalculated and verified for all level IV samples?

Page:__/fof /
L i

Reviewer:

Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A )( )V YDF)(2.0) Example:
(AQ(RRFYV,)(Vi)(%S)

A, Area of the characteristic ion (EICP) for the Sample 1.D. / , =

compound to be measured
A Area of the characteristic ion (EICP) for the specific

internal standard /
I Amount of internal standard added in nanograms (ng) | Conc. = (//3%(4 ) /&22 )\ X )

3902 o272 2577 02377 )

A Volume or weight of sample extract in milliliters (ml) or /037 ) ’

grams (g).
\A Volume of extract injected in microliters (ul) = %3 / /%(
V, Volume of the concentrated extract in microliters (ul) 5
Df Dilution Factor.
%S Percent solids, applicable to soil and solid matrices

only.
2.0 Factor of 2 to account for GPC cleanup

Reported Calculated
Concepfration Concentration
# Sample ID Compound ( - ) Qualification
[ = ;

]

RECALC.wpd



LDC Report# 49590A2b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: November 16, 2020
Parameters: Semivolatiles

Validation Level: Stage 4

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 2010181

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS410 2010181-05 Sediment 06/30/20
LDW20-SS412 2010181-07 Sediment 06/30/20
LDW20-SS229 2010181-13 Sediment 06/30/20
LDW20-SS227 2010181-14 Sediment 06/30/20
LDW20-SS410MS 2010181-05MS Sediment 06/30/20
LDW20-SS410MSD 2010181-05MSD Sediment 06/30/20
LDW20-SS229MS 2010181-13MS Sediment 06/30/20
LDW20-SS229MSD 2010181-13MSD Sediment 06/30/20

V:ALOGIN\WINDWARD\DUWAMISH\49590A2B_WI14.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 4 data validation, which is comprised of the
quality control (QC) summary forms as well as the raw data, to confirm sample
quantitation and identification.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\WINDWARD\DUWAMISH\49590A2B_WI14.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, percent
relative standard deviations (%RSD) were less than or equal to 20.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:

Associated
Date Compound %D Samples Flag AorP
10/08/20 Benzoic acid 28.9 All samples in SDG J (all detects) A
(NT10201008035) 2010181
10/08/20 Pentachlorophenol 48.0 LLDW20-SS229 UJ (all non-detects) A
(NT10201008035) LDW20-SS227

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

VALOGIN\WINDWARD\DUWAMISH\49590A2B_WI4.D0OC



V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks
No field blanks were identified in this SDG.
VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIil. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Pe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>